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(54) METHOD FOR MANUFACTURING SEMICONDUCTOR DEVICE AND GRINDING MACHINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To remove acicular protrusions 
generated at the beveled part, or the like, of a wafer at the 
time of trenching. 

SOLUTION: Acicular protrusions generated at the beveled 
part, or the like, of a wafer at the time of trenching are 
removed by grinding by the use of an abrasive film 2. The 
abrasive film 2 is pressed against the wafer using an elastic 
body film 4. 
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mE*«©JIII8»*5«fctf»ffi©*&< £t>-#«:w*-r 
-rx->^>y7 p p-txiCcfcOfft)n^)t)©Tfeo. we 

Stt, ii&EsSH 1 ©— Sltfi-S: h'7-fi73 : >^Dt7i: 

3!m*i**r*iaT**ii4:*»«tr«ii*9ii k 

E*©¥»#*S©«iB:£te. 
*J&3£g©8Sj£7jfife. 

t-rzm&m i K:fi*©¥*(«£B©«ig:&8:. 

S C &e4#tt£-r«ll:#fl4 (cEtt©¥*«M£B©SS 
M*JB7]' ME* 1 ?©— BBfl-tt. +^/N°->^©«®, 

-ram»*S4 icE«©¥Wft:s«©«ja*j*. 

ai:-rsW*JBl. 2*3«tC^4©H-rn^l«»CEt6© 
¥«tt3£g©«£7m. 

[|»jfc^9] n5E@^®m^iC«. 8f§7-f il'ASrfflU 
£&©-*?&£ C £ &4*tt£-r«ft*3l 8 lcE*©¥»# 
Kg©83ig*j*. 

[MfjfrBl 0] B9EfiW7-f A-Ate. 
tcJxoT, ffirEa<£©J^i&g&*3,fctfgffi©^&< tt>— 
bott 5> fti Z\ t *#®T^>»B*^ 9 i:Et©¥ 
#tt«g©»ig*ft. 

icioT, fl9E»«©H»»:fc<fc^ffi©4>fc<i:t>— 

#»cft> bott en* ci i 9 (ce*©# 

»#Bl. 2t3j;DC4©^-rtl^lJBlcE^©¥#^ 

s©5aja*-ffi. 
at. 

WEWMf#a*f»E»«»Cft<b-3tt<5. SE»iiI«6&5Mt 
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mmmw. 

io im&mi 5] a9E*t6©w«+»c»a«±fca«E*i!»c 

*&ttll&E»«±Ki«fl:£«[-r*R£S & 

■rn^ i ^tcE*©ws^s. 
[«9i©l¥iSfflfcift9J] 

[0 0 0 1] 

20 [0 0 0 2] 

[«£*©&«] ifi¥. ^SMfrJtS^CflMBft;. 

T «.*uxea©ssMti^ <=> ©fg^#s&-5. 

[0 0 0 3] CCTr. #9Wffl#-m, tfxAfflfciJUT 
30 ^Sr^'K^gg.tPfCK, ^^Ug&^b^xAftffliJKfa^o 

[0004] c©£?ft»uxjgeg©3tffijim«:. M^.t^f 

M/>f*t^->^©M/>f*S i -j7xA©SS^J^ 
jfc-r&R I E (Reactive Ion Etching) XHTigC 

[0 0 0 5] T&:b*>. 0 1 5(r^i-=t5(C. S i 9i 
A 9 0±tC->'Jn>^{bH^9 liS i O2 ©s9 2 <h©*ft 
II^eft5A-H77^*Ml>. :&tCEI 1 6 tC^T 

40 0£R I E*£(CTX-y?>yL. hl/>f 9 3S;Mt 
SBBlC, S i >7xA9 0©^^;Ugi5*3j:Z>*X^v'gl5[^ 
«. -JlSlC. it«ig9 4A5i4t5. cnil RIE 
©^{C£b£sO£>&f3ri*S i 7iA9 0©«S{C#3t 
U JLy^>if<D~7X^ t bTf^ffl.-T-Sfc^iW^tlT 

[0 0 0 6] #C, iPS*5t7*S7P>t-y-T, 

hJt*«Sc+i:^tCiSS^hU'>5 1 9 3£*HS& 
<»/£T£fc#©R I E^a-trX^frTte. ^^;i/SK*5 
ckO'X-y lCB«-tt^jB 9 4 *W^(Cfg^bT b S 
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[0 0 0 7] »«?8e9 4»4«Bf*C«fc0*"6*^T*4 
iSS**S:fcTl OumifiOcfc&O, Si^xA9 

[0 0 0 8] fttttftiB 9 4 <Z)»*«. ffcfccfc 0, CDE 
(Chemical Dry Etching) fcfcfccfc Off btlT^S. * 
*T. S i r>xA9 0<E>^®. -Tttto^^W X*H^fle 
f:i/y^h9 5^MU ^^WBfictrXXy^aftm io 

[0 0 0 9] fit, CDEKffl^T, l/yXh9 5 
Tffi:bttT^fc:^g&#<Z)S i «^xA9 OSUWCly 

^S9 4«Sf§ (018) o -ecofg, r/HXSi 
^ffiILT^fcl/yX h 9 SSffflrT* (Hi 9) . 
[0 0 10] CDEST'll r/HXSS^l/yXh9 
5Tft«tSj{JI**»-5fcJ6, l/^Ht, 1/yXh 
WIi£trOXS*t#Rift*. **»6xyf> 20 

^o#{c^-r^>iHidii9 6fimz>fz#> mis. mi 

[0 0 11] <KDS<Z)[H|[£b9 6H ^XSJK»TfTt>n 

antral ii«5»£t±ts<, x;i/-y^h^Ttf, 

[0 0 12] tu5t, ¥»#««CZ)»»tCtt, 
BB«»»£LT<DCik *-5^IJ*ttftDRAM^F e 30 
RAMO+tAy^lffifffit LTORu^P t , + 

wtSA^nti^. fit, fi^fbtcafco. c: 

[0 0 13] WK, ^W^SIBKifixe^^^^T^x 
A©^^^«, Xy>?a5^«fc«ffiS^#*L^iS4:«: 

/V>?«atLTffllr^RulRS«IBt5B, 

xy^a*5ctrx«BSJc:w»"r«RuiB©i»*T* 40 

[0 0 14] C^^SRuIOScIM^lT, Jgffi 
-)8lCffl^6ft5©^CVDi£T*5. i£M 

[0 0 15] *fc, X/^^tt^Tl7^*yhU 

>^^mtt), ^^uwficfctxx^^a^tox 

/Vy^&f^ (Ru) EI0ii^ckSRulKco{r|-*&&< 
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[0 0 16] ^-rn<7)/S^ffitC1±ct. RuSSRSO 
xA^^^l/SB, Xy^aS**^^4BH»Ctt, Rultf 

a, jfcxs<z)3g«B*©jSH^ttsfc«>, »5&Lfcttn 

[0 0 17] ^;U«»JC#*LfcRuRcr)»*f4. f£ 
*J:0. hXy5 L >yffifCcfc DfTtintl^. S 

i ^xA<^a®^r_h{cUT7K¥fC|iiebT^^S i «^x 
Atclgfft^ijfiT-rs^iC^— «WT*^>o ^^;HB*s<fc 

A< 0 &^fi£HST£ £ £ K J: 0 L 

[0 0 18] L*>U RuIcDi^ iil/-h/lU0 
nm/mingjt»5fc^ 1 ttSfc 0 ^l»SKrftW 

feo/co TififCitftLfcRuSr^S-rSdii:^ 

t#-t* ^n«r»*-r*K:ttT»*xy^>i/T€r*sj 
o^fgtcct^^x-/ hx-/^>^*#io*rs^s^* 

M^^-y^^A^^l^^l^ftL^:^ 
[0 0 19] 

[»MA«ftb«k5it5RB] ±j£<£>$d<* hl/>^ 
(D^/SUflc, ^xAO^^;i/B5^«ttKx^>?-SStc:/i— r 

tt. c©i©$iin©ii sc d Efti:<t off otti 

[0 0 2 0] ttAy^tg«hlT0Rul©i 
tfc&#JC. ^xACD^;^, Xy infect tfgWCf^fe 

WfJI^^Xy Nx^5 1 >^{Cct0ffoT^^o ua> 
[0 0 2 1 ] #5Bg§te, ±f2«<f^*SbT^^nfet) 

cot, foawttstu^n *«ft:sa©asigit>ic: 

[0 0 2 2] 

«t tf»w«>si>fc < £ sxs ^ **rr s - 

[0 0 2 3] *3fiWt«-5W«J£««. 
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[0 0 2 4] ^mwiztezmommmmte. suss 

at. fl9aa*«c»b. ttEffffst9A«t>?Tff 
-r-s. 

[0 0 2 5] *fSWk:«4¥«#ft«©»ifi36tffi»cJ;n 
tf. #jg^ScD^igtf3{;*5^T, 3*R©J§liiHlS. B® 

[0 0 2 6] ±8EOT£tt. *fSWt«*OT«««C«tt) 

[0 0 2 7] *«WK»4**(*S«©Mit*te, Wig 

[0 0 2 8] ( 1 ) W*©*S»4H5£«e^f5tr*-&. 
[0 0 2 9] (2) ±EBJ£WllfcS3£tt, ■< )\> 

A±lZ&mfflT'm& 5 itfcfiJFg 7 )V A Hfc ©T 
•&„ 

[0 0 3 0] (3) ±ISW®7^;i/Att. Stttt©Jjg» 

m r -s «fc o ic it d tb £ n & # £ m o sc -c & a . 
[0031] (4) ±s2w^7^;i/Att. mw.v>mmm 

[0032] (5) xfaw^^Att. wmmy-ov 

A©Sffi^e>S«©^igrg|{©fl^*5«fcyc*ffit©H/l©ft 
5 <fc 5 <fc 0 Sftctctf L ii T 

en. ±gEW&7^A**s«©ji«teB©ft**3«ka:£ 

[0 0 3 3] (6) ±E»tt«:©»«tt. 7^;UAttT 
[0 0 3 4] (7) JiffiflHtflctt, »«r»#tt«C3^6&* 
[0 0 3 5] (8) _h|BW®-7^;UA©7^;i/A«. # 

[0 0 3 6] (9) ±l20FJg:7^Att. ^-y«©^ 
<i£ LT& <0 . gf- ^©fi^AfSl^SS©^® fC*J L 
T#W>K:&* «fc 3 K:KS«©«»»C«ttT*. 

[0 0 3 7] (10) ±EHJ£«*fc£ SCtt. «&tt©JB 
S£ffllA;tt>©T;&-5>. 
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[0 0 3 8] (11) ±KB£fl£tfc#5£tt. 5S&£*fl© 

[0039] d2) ±fB@^jgfe«. mm. mmz& 

[0 0 4 0] (13) ±l2fiJf«©*j$:«^iCT^-5o 

[oo4i] (i 4) mmomwzmm.±iz%.ffi&vk& 

•2)., 

io [0042] (i 5) fflmom<¥izMm&tiL-uzmfc$: 

[0 0 4 3] (16) W^^ffCOT^Jfi**-^- IT 

[0 0 4 4] (1 7) XiBX^-teu ±|3*«©*P 
^gB*ffi©G3i£bS-&^fcScftriTfT^fc©t?feoT. ®\ 

Atf*«('3tt&Ba»-r*xe (^a) t. K3t©«a3t 
siftmrsie (#a) t. ^tts^tcs-^^TiHiGiS 

^n**i6SXS (#R) ic^OfTP. 
[0 0 4 5] (1 8) JilB^r-^-tt. S<£©JIH:gBi5 

20 «fco:«s©4>&< t=b— jjizftm-tzm (ttmm) ©hm 
K#»R©«affitit*jBj^-r-&xa (^a) t. 

[0 0 4 6] *^©±ffifte>C^{c-?-©ffi©B«jtSr« 
[0 0 4 7] 

30 [0048] i (Dmmmm) ^mmmmx\t, bu 

WtAi'^OH/^S, S i ^lASBICR I E 
ffi fc <fc 0 JE5 J* Lfc S i ^xAW-'^Jl/SMsJ;!* 

HjrT-S. ±12 h U->^+r/t->^«. {fiJxJ;fDRAM© 

[0 0 4 9] ST. II 5 43«fc£XEIl 6 fCjSbJttiE*© 
I8l:fl>. S i r ?xA9 0±i;A-h"7Xi'9 1 t 9 
2£J6M£bfc&. 31©-7X^*ffll.>Thl/>?9 3^» 

40 ©f$[J2 0 0nm 1 S i O2 19 2 fflj?$(19 0 0 n 
miU M/>?9 3»^Pg$0. 25miti, 
7 (itnit'S. 

[0 0 5 0] ^(C. HI 6©R I EX@-Cf8£Lifc§M£ 
g5fi9 4 ©^xatcittr. *^JS0^T-«. 0itc^ 
t"fiJf®«e^fflViTiH^5§ig9 4©^**ff 3. 01 

(a) «S i ^i/\St9 M/fc«»*)iHa>51fc* 
Ell (b) «*«t^e.^,fc«H»S0TfeS. 

[0 0 5 1] S i d/N9 Ote. ±^e>^T-r-5/i— T" 

50 snx*io. p— 5— 1 tcjco&sn, -fowmrQmm. 
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T^cfc-Std&oT^*. fit, 8fS7^;i/A2^ 

[0 0 5 2] Bf»7^^A2 0)I«A^H #tt=fA^ 
7&>e>fc£#tt#:7^;i'A4*WLM§T, ^/NRJ^fdift 
o Tff*7 >f 2 *«»«!t * ck 5 let*. »tttt:7W 
;PA4»49loBtlfctt«tT«ffilStl, 

[0 0 5 3] fcU Stt*7>fM4?!)%i^, 5Jf^^ 
^1/A2H ^xAnSCWLT, ^-CD4>*gRTb^ 

[0 0 5 4] $^,C, 5f|f7^JPA2iS iC?xA9 0 20 

[0 0 5 5] C10J:3JcWaiK:flF4FT*»»*ltHbT 
[0 0 5 6] ^^OVM^Zftt, ^Cgij-r^t. 02OfC^ 30 

±mz»MTz>&*>\z» mi (b) tc^-r^so (s i 

^^/\9 o ch#tt^^^r;i/A<hcD7^-r«jgco2fg) tt, 

[0 0 5 7 ] ii7^fM2 <hS i -)xA9 0 
Mi:^tf5E*©**Stt, Stt<t7>{^A4f:^t 
*3B:ft£T\ #tt^^^;UA4<DitI^rw. ^^l^ffiGD 40 
ftSp^gSrpfrSt, T/ (pw) fcfcU 
9fg7>{^A2©SSH ft**ffpl:ltL, +#/h<* 

[0058] ^jmmizm&m i mft&-&--?z>fi 

[0 0 5 9] ^<0ffi*tf&o€r&8kS-r*fc«>k:tt. E so 
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«W«»^¥fTftB!#ffi^#tt(*:7^;UA4©BH (W 
l7>r;i/A2(h8«inffi$*S<i:no ) ^blfll 
fzZ>£v\zm&<k\,K 

[0 0 6 0 ] mfomztt. 0 2 lK*T«fc 3 

#I^^)W^5 1 tC#tt*^^;i/A4^^0# 
WcSBq a n5 2£/fmT£ (02 1 (a) ) . 

[0 0 6 1 ] S i^7xA9 0 0)^;W:W^T, SPp'p 
5 2**¥*lSlK:i¥Uii*, ft«0j&«ffi5£<D«l;:£:** 
T»tt#!7>r;UA4£5l#mfr. CC0B$, jftSOJHtt 

4<Dmm&* mm<om»s KD^mmiz^mi^x&mrr 

mz£ z>^&fc7 j )ia 4 <Df±mmijrf. ^jimmo 
mmm^ftizmu2tiz>i£?j£isTftm-tz>z£izuz> 

(02 l (b) ) o 

[0062] zvmmj&ti&mmnmmffimizisiz&o 

[0 0 6 3] ^"T, Sffi(^7^l/A4^, SigJ(^iiJ^5 

2 cDftffliJ®tcfg«2i±£ d <t& < , mm e tfirf\fe<nmz 

ilitloTW^) (02 1 (c) <7X£ 

[0 0 6 4] cl©iEaW&rt«BA^6&«*|p|fc«iE'r 
££EB8d («-BB2 1 (d) fctt. rffiJBfdj *SSft 
T^SttA, ! 0B*tCfB®T^^« ) fctt#)4*7>f^ 
A4fflJ(C^»r$i±^:B^, $fSI<7)P»fc5 2 <b$m<D\ftm 
BT** (0 2 1 (d) <0^R) o SBHtdte, ^ttffc;? 
^;!/A4GQj?££D, "V>^£E<hT£<h, E- (d 
/D) =5ff«fflf««)Hff*«J£-r*. JP£D, 
E, i^St-r^Wtt«:7^^A4CDffitlllS* (±IB3rM 

[0 0 6 5] ^^MWB^'T^S^t), IrHSIJC 

KB^6Wl/SfcSJ;3JcTntfcfc^ (02 1 (e) . 
02 1 (f) ) o 
[0 0 6 6] Z<D£olZ. Ii7^Jl/A2^^g^\ 

[0 0 6 7 ] *rtlfrt>, ^^frffiHtmiZ. tA^XH 
<DJLyi?^WLrnm<bm£*WmirZ>tzmz. 

UST«Z5<Z)*¥B€:iaiS7&rRl*^*¥L3T, W 
«7>r;PA2^Xy^SK««fc:[E*«i»T9 8 0 6 6. 
5 Pa (=lkgl/cm2) g^JCj£»T3cfc -5 KM 
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[0 0 6 8] ii7^M2ll ##ffiD5UC&:oTi5 

s i cx/\9 o tcDimmtmnisTwmi'- h& 

[0 0 6 9] Sfc, W««PiC«*-rsW*JH**S i ^x: 
A9 OtOxA-f Xffl*f§TdtS:B6<rBMT. SIW^ 

9 0©Ifflli:t)SltnH <fcD^S«n?*5. 

[0 0 7 0] Si £xA9 0 0/7? (^FH^) GOOT^ 

s i ^xAg oa>[«HE£:jt«>, y y^irx^^Ko* 

4KtC^o£:H2 (a) l:^tck^6# 1 0 0 0 01g(D 
^■\' : E>Hffi5*>r-;i/8(CctDfT , 5o H2 (b) 

[0 0 7 1 ] d©J;5 3a:«jlE<Z)W*S««c*^T. J£TF • 
<D&#£J:9^^;i/a&cktfx^ 
[0 0 7 2] fflmy^JlA : &S#4 0 0 0#<£>y-f 

: e>H*«pet (#uxfi/>fi/7^i/-h) ^>r;i/ 
1000 o#<£>y-f-\^> K^PET7>r;i/A± 

: #tt#:7^;kk<B3I*£ 1 k gffltc^ 
£lg<9 : 3 Og 
UlteiS: : 1 0 0 r pm 

Mm : «47K ( 1 -?<D J XJW^fzK) 10ml /m i n Ttt 
*&) 

H3 tC^Ti^lC, fflHUt)^CDW«7>f^A2 a 

[0 0 7 3] mHVm<DWm7 4 )12±2 a£{±± 

>r ;UA2 btc«fc^ l^PBK^wafSrfiro. ^Offllg (tt± 

±> Kffi5*-f-;U8* 1 0 0 0 r pmTlHlfi^ itT 3 
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[0 0 7 5] £0>l£, giJCDOL-u/ MCfiHT, ^^UI/SB 
6itfX7 v^SPSr^MCS i Ojl/\9 0tPVAX*> 

[0 0 7 6] CWct^C, fff7^;i/A2a, 2bi^ 

[0077] mmmz^&t, ^;i/g&&cJ;tfx 

4) o ckoT, HI 8, HI 9JC^bfcfie*<DCDEffi 

RI^TfT^n^) CMP «s©lDXWp^ y X h *«iB S 0 s ^ 

[0 0 7 8] ftMSa^yhiLTffl^ 
tf, ^x:/\lft^fc0^^ffiP#P H 1^±a!cDJ:^{c3^© 

5^J^±tcit-<T, AaNrmafitRb. 

[0 0 7 9] igSlC^f 
W«7>T^A2***lttTS«fc5lCbTllf^«*±^ « 

[0 0 8 0] $ ^(C, 2Mff«IS«tt3g«««*«fB*}S:fc 

[oo8i] *mm&mz\** mm^izmmcD^m^ 
- s i t u?^7<n^-y-mffizmmT&z.£tf»m 

[0 0 8 2] *-?—mffi£lsTlt* &\7L\£OjL/\tzyt 
[0 0 8 3] W®«JKB«"<^^BB^]mT^^fc»> ^ 
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[0 0 8 4] *mmgiM<DffiJ&te. *»W©il6B*iftK 

[0 0 8 5] *HJfi»a8Ttt> ig7>rM2H 

(0 6 (a) ) . £a>ffi«<0*£\ Bfg7>f^A2^'5 

xA©0(E*isi^gi#'r6ti, ±i;ns 

^xAteIIEffi»ffllc*f U n>A£ hKUKSDlC^. 
[0 0 8 6] cn£cD/££&#T£££>tC. fflBy J )l 

m6 (b) ) o £0>e«<b»s\ mmy^ 

;i/A 2 ©«&B«a*«i«IK:/hS < & 0 ■ ^*&W7>f 

[0 0 8 7] f^T, 0 6 (c) fC^-Tcfc^tC, ffllg:? 
>T ^A 2 c^S^^fpl^^3:/\®(C»bT^tc:^^ cfc 5 

;i/A2ttj:i;ntc< <&o, #j»B***«<-r 
[0088] 3B*«rwr^si5*rs:fijfflLfc. mm? 4 )V 

A 2 <7>^;U-SBt5 ct^X^y y»^©Wr«B3Jm^H IT 

&&^&<D&ot^&mzT&m&h$>z>o 

[0 0 8 9] £fc. ^Vkfoyj )Vk4&m^Z>ffi$L<OiX 30 

«*fe^(0^ft:S:S9fcL?eil!Ufcfc<C)T, AX#;KD® 

[0 0 9 0] #*jffi^ffi<D«fc5&, 10©I67 

ttfe<, ^Jx.«0 9(c^TJ:p{c:, )tMflfo^»$t 

[0 0 9 1] £<btC, CKO^^^^^StCJtHflJTo 
ii7^^20ftlfm<^ 

[0 0 9 2 ] r>xA<0|§ME<£:D — ^ — 1 Srffl^T 

frofc*** ^xAfflHSXffiK^-ry^LlsieBWi* 

[0 0 9 3] 5f«©7 r Pt7*ttfe, jBSC. £S 50 



12 

SnSfeOTttftK ffifilCB aC03 ^MB^ 

[0 0 9 4] BSCW«©tt««#4:UTf4, IfeJc 

[0 0 9 5] giISfi<Z)|«T, r/HXS± 

[0096] (fg 2 commmm) hioh *589ia>as 
2c^^is^fc^^>fijFs^a^^-r«EB§0T ! ^^o cn 

US i »?xA9 0St7 hl/fcJRSI6«±^61 l fcttB8 
0T&£ O Hli»«t«»K:ttHltW-«F 

[0097] ^mm&mtfifR 1 <D*ysraflBTift9§ ufcw 
-r&fr^ sfia2ogffl^i«»5. mm 

82 0H PET, #UxXx;Mf©K»^»JIB^6a 
&5^<*<<0*»<Dfiff«ffi2 0^7xARira^T 

[0 0 9 8] £0>#55Ttt, W«7W^A*SCT?««KB 

[0099] <* 3 (Dfmmwi) Bint *mw<vm 
3<Dmmj&miz&&mm*&w&*-rmmmT*&2> 0 mi 

1 (a) tt^iAtty Mfc*lSJI±*61fcW 
I, ill (b) tt^«t*^-afc«WS0T?*So &*5, 

[oioo] *w«ss«**k i <DmmteWi£§ktez>& 
uan. fit, ^nb^A-f^Mi 

[0 10 1] f^T, *^JB»»Ttt. W«NMw5E*lrr 

AMxffiffl^trr^A-TV *;nc*tbTtt, s 

x/N9 O0Til:M«^Myx>3 O^IStt^o 
[0 10 2] M«IWHyx>3 0^4, f/HXiS 



(8) 



ftffl2 0 0 3-163188 
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Altt^i:^;, 85iS5m/s e c£t±©^iflit*^W 

[oio3] ££tc mmmw:. ^m^m^^^jvtS[z 

T> ^xA^^(C»oT^xA(Hlg*[pI(C8ff3S 1 0 
[0 1 0 4] J£5£ffi**ffl^3«fc, >B***»Tfr. JH 

[0105] (m4(D^mmm) ^mmmx^ 20 

l^Rul^r/HXilCCVDffitMia S 

[0106] H12 <fc V \Z, > U 3 9 7 

^BgbfcS i tfxA9 OJifC, Tffi*WV>^«ffi<h 

nm*:frtfieiKLfc«^ Ru§l9 8 te^A-f Xffi<0^& 

^xACD^^;H$, Xyi^i5cfctffiffilCfc3 0 30 

&bnfcH&^#fj£cm/_ft:^A 0 ;>^T&£o 

[0107] ^^ujb, x.yitffl$>£zsmmzttm\stz 

RuH9 8te, ^XStDfiB^aSfefc^-rHfiKJi, Bfc 

ui98 <DW3k*m i ©^jsj&sbtrw ufca i <Dmm 
[0108] mmy^oiA : 1000 os^y-r 

Stt* : »*7^1/A0i/j^ 1 k gfilClS:^ 
^S6> : 3 0^ 
(nig®: : 1 0 0 r p m 

3gM£:*B* ( 1 oc^y X;USfcO 1 Oml/minTflMS) 
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[0 10 9] ^i:, ^xAy 7 ^ PFH^k) cd^^mb 

^cfc^X^v ? ^{C{«LTl^Ru^9 8C0|^£^. m 

i <Dmmmmtmm\z, y^^>^m^^-^s\z 

cfcOfT^o l^^-r— ;U8 1 0 0 0 r pmTlHlfe^-yrT 
3 OfWfitSC t^ctO- ±iESR»(DRuK9 8Sr^ 

[0 110] SB:f«l^RuH9 8H HI 3IC^ 
"TfiffBlgB^cfcOI^S-rs. HI 3 (a) tt^xASr-fc 
y hUfcttffi&*±^6-g.&*ll«H, 113 (b) tt* 

[0 111] Si^xA90ll 

tt»l:S^^c{lfi7^MD-JM 3^, Si^x 
A 9 0©SBfc[§ieL£a*S«MU ^xAlI^IS 

[0ii2] Bfg7>r;^D-;i/4 3H Rtt»#tt 

Wfz1b<DT\ -iMXtt. 2 0. 3 2 cm (8-T>5 1 ) 
lAffltLTft Sg3 0mmg^ l$2 10mmg 

[0 113] PVAX#>y^f)WP-JH4 

T, S i "^xA^tAW XBfcI§HEb&a*S»jH!T£^ 

[0114] co&otmmmsiz&^T. KT^^ft 
\z&v)mm*'rtr>tz 0 

[oiis] mmy^oiA : es# 1000 o#cd^< 
-v^e> h^p e t 74 )vaai\zo u$>$^ ^mmmx 

mm7 4 il'AO- ;HEJte» : 100rpm 
^xA[HlfiS : 1 0 0 r pm 
^Hft : M* (2 0 0ml/mintt*&) 

: »E7k (10 0 0ml/min{**&) 
2#IH(Dffl«l;:<i:D, 8B©Rui9 8t>RiSnfe 
(HI 4) . 

[0 116] ccom, SiJcdo--^ McftUT, ^^<;i/S 
fe^-)xA^^PVAX*>y?TfiO#^ 

[0 117] RuR9 8*«iSntfliaUfcT»©'> 
'Jr3>^{fcj]g9 7±te, I CP#«fc:«fc£Ruf5Sfe#l 
0i0atoms/cm2 ST1fM$n§ £ 

[oiis] ®l%:<do^v hx7f>^am cta 



(9) 



2 003-163188 
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m^fcm-i:, RufiMl0iiatoms/cm2 
lCt"£©T£*.5#J^-t#>fr9. lOi'atoms/c 

y>?«*«t«BB©Rul«SI»±-r-S«)»c. lttSfc 
0. 7»fit±©I^IKI*fiUT«r»fc. 
[0 119] *3IJS^«DWBfCj:S^*^ffiT 
14. ^*»+XyS**£»a£#ttTfT-3*^Tfc. 10 
3. 5 ^;H+I-;i>Sffl8I (Hi) i 

llfflM (Ell 3) 14. iSS^lC^bft^JTC— ft 

[0120] -mtLizms. ^;w»+xyi;»ta 
nfcfco. AaHHna^&cfiitsn. 2. sa-cfc 
[0121] ^mmmmmmm^mm-r zmm 

«fflJR»t>«*i:«SOKat«ttJS:©-C, 5->x 20 
[0 12 2] 2|cw*KBfc:tt. iififCflotti** 

x*-u mm&mmmmzyj-FKypzitz,. i 

n-s i t u^EX^-^^^tg-r-SC t^nf^T* 
[0 12 3] Wimmit. «itf0fibTV>4'7iAl:« 

[0124] mmi>mft-?z>\z-Dn. R\im<omm\tm 

<fi0 m «ffitrt*« ±ff T « ffiffl »4/h $ < £ £ „ 

ift^lifflbfcKPifx?, m«tfiS14-1fn lefts. c©B#fyi 
te . Tife b & r u 1, gij 0 « s t> in* l r 

[0 12 5] ^^;HH5cDR ulWffft-?'- tClULT 
(4. «Trt*^JI/3BlC&8rr-5<fc3fC, ^ffi©RuUR© 10 

ffi) U T <r > -5 ® 'v. ©Jgft£& CD T . teMfimtlfe H «fc 5 IZ . 

^£A**^T#T&*t>l4«^©fcw£#ttttieT 

[0 12 6] E^irr-Smffitt. ^i/MOT/HX'vffl 
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[0127] *$zmmm<Dmmms<Dmmt. fm<o» 
[0128] mj£.mmv>{&!&mfttLTte. 

ffi$Z=.7 A-feU 1 ^ aStHT^^S 
[0 12 9] W*ffiCJ:««SSJRH!a6©«Ffitt. ISS© 

ifeCD— SfS^rBU 0 IRS d <i Id <fc 0 d <ha< WC* 

14, RuBIKIBS-r. Cul, PZT§?. BSTlf. 

[0130] ^mmmx'it. ^©-astbT 

x 37 „ /7 * v A v * ©TSKmffi (C $> Vftz: **, Zf*? if 

t>b<tt@B^> *fc«dne>©3-35^©2o«±T' ; fo 

[0 13 1] fcis. #«9itt. ±8S*Mi»«»ClS3tSn 
5t>©T14fcH. #J*.14. ±ISSIJSPffiTtt, SISiL 
TS i r >x/N*ffl^Ac^-&iCO^T8ttB»]L.fc^. SO I 

©*l#fIA. S.-SMi^AWXE^S iGeTM 
[0 13 2] Sfe. ±E3y6»ffiKte«*©R»©»gi 

fr^HiJ^SnTt). «M»««?*bJ:5 fr*«JB0D«|-p 
a^fcgRS*»ftt?#S«-g-fC14. C©«figS#^ij|^ 

[0 13 3] 

01] *^93©^i (Dmmmmjz^^mmmm^f 
[02] s i <jx./\<d; 'y^ffimm^mm-t^tziitxnm 

[0 3] *5SM<o«l»^tt»S8K:«afiB"J»3filf»*J: 

[04] *«w©m©^ii»SBK:«*w«fSff-3ft'< 



(10) 



&m 2003-1 631 88 
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[0 8] **M(0»l©^Jfi«fi8tc«*W«SIB*c:*(r^ 

[0 9] *5s^o)^i^jfiflgffijc«SWS3SStci5i^ 

[010] *KM©*2©^JfiifgJ|Jc««WBK«&* 
■$"»li&B 

[011] *55M<z>*3<0^«»18K:«-5W««fll*S 



10 



18 

* [02 i] s i9xA0^^u:iiww$)^i^ 

1 ••• D — y — 

2 , 2 a, 2 b--5ff^^^;i^A 

7— y ^y^-tr>it 
8 -y-f > KiS5*>f —)V 
8 a— OlEHi 
9- -^r>3 > 



[012] Rul«*jaERU&S i ^xA&^-rWfffiH 20 
[013] **W©*4<Z)SIJfiJBa8«c:ff*OT«36«S:* 



[014] |p|W«S«S:ffl^^TWSUfcS i OjL/\<Dm 

[015] hU>?©»j«*tt*KWr*fcJ6a>WafH 
[0 16] 01 5JC^< hl/>y©)WS*ffitlM!T* 

[0 17] ffi*<z>hu>g l <o»^tc«^bfc«-tt^g 

[018] 01 7 KiSK W#«SSB©|»5S*tttKii-r 30 
£7c#><£)»ffi0 

[019] 018 tc^< ra»tt^e<o»56^ttS:ittwr 

£>*i#><E>KS0 
[02 0] ^;U»tt©^>fy«KW"r*&»0!)WBBI* 



2 0 

3 0 

3 1 

4 1 
4 2 
4 3 
4 4 

4 5 

5 1 
5 2 
9 0 
9 1 
9 2 
9 3 
9 4 
9 5 
9 6 
9 7 
9 8 



S i ^xA 
S i02i 

RuBI 



[0 2] 



[03] 



[0 5] 




2b 1 



am 










90 t 

p ^ 






90 
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[HI] [04] 




(a) (b) (c) 



[0 9] [0 10] 




(12) 



1#g8 2 003-163188 




(13) 



[018] 




(14) 



•&ffl2 003-1 631 88 



HffittSH] 4*£3fl 1 2 B (2 0 0 2. 3. 1 

2) 

i^mmiE i ] 

[HuE*f*SB£] 0 0 6 4 

[0064] zv&mm&ftMm^mmjsmz&m-r 



f»B!*5 2»3IISrortffiiJ®Tfe«. (0 2 1 (d) ©31 
8SQ . KStdtt. #tt^7^;PA4cc»J¥$^D, ir>y 
*SEtT*t. E • (d/D) =W«?^fffiWBi^*«S 

A4fflE^A (±EBra©W*ffifS) BfWoT 



F^-A(##) 3C049 AA05 AA09 AA12 CA01 CB03 



